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ABSTRACT

Dothistroma septosporum is a forest pathogen that causes a disease called Dothistroma
needle blight. The symptoms are thought to be due to the accumulation of dothistromin
toxin produced by D. septosporum. Dothistromin is characterized as a
difuranoanthraquinone and shows remarkable similarity to the aflatoxin (AF) and
sterigmatocystin (ST) precursor versicolorin B. The similar structure to AF/ST suggests
that dothistromin biosynthesis shares biosynthetic steps with the AF/ST pathway. The
AF gene cluster in Aspergillus parasiticus and ST gene cluster in A. nidulans have been
well characterized. Nine putative dothistromin biosynthetic genes have been identified.
One of them, dotA was previously characterized by gene disruption and shown to have a

similar function to homologous genes in AF/ST biosynthesis.

Two additional putative dothistromin biosynthetic genes, pksA and epoA, were
characterized by gene disruption in this study. The inability of the pksA mutants to
produce dothistromin indicated that the pksA is a key gene in dothistromin biosynthesis.
The feeding of intermediates confirmed that pksA gene product is required for a very
early step of dothistromin biosynthesis. The pksA mutants also showed reduced
sporulation compared to wildtype, suggesting a relationship between dothistromin
production and sporulation. The epoA gene replacements were also obtained
successfully by homologous recombination. Both Southern blot and northern
hybridization confirmed that the epoA gene was disrupted. However, the epoA mutants
did not show any difference to the wild type in three analyses (growth rate, sporulation
rate, dothistromin biosynthesis). However it was not possible to rule out a role for EpoA

at a very late stage of dothistromin biosynthesis.

RACE analysis of the nine identified dothistromin genes characterized the transcription
start and stop sites of the genes. Analyzing the putative regulatory protein binding
motifs in the untranscribed region of the genes provided clues about the regulation of
dothistromin biosynthesis and suggested there might be an afIR-like gene that governs
dothistromin biosynthesis.

Both the pksA gene disruption and the RACE results suggested that the dothistromin
biosynthetic pathway is homologous to that of AF/ST biosynthesis. Further work on the
dothistromin gene cluster will help us to understand the evolution of fungal toxin gene

clusters.



Acknowledgements

Firstly I would like to express my most heartfelt gratitude and appreciation to my
supervisor Rosie Bradshaw, thanks for her kindness and patience; thanks for her wise
guidance and friendly help, so that I have had a very wonderful time in the lab and

finished my project easily and successfully.

Special thanks to Tong, for his kindly help in fungal transformation and northern
hybridization. Thanks for Ame’s kindly help with RNA preparation, northern
hybridization, ELISA and TLC; thanks to Shuguang for the protoplast preparation;
thanks to Naydene for the help in English.

Thanks to all the Chinese at the lunch table, one hour each day (Monday to Friday)
lunch time, just like a Chinese meeting, news, jokes, stories and the experiment
problems, all sorts of things, brings me so much laughter and happiness. Thanks for all

the ideas to solve the experimental problems, and thanks for the happy time.

Thanks to my parents and my big sister and brother, although it is thousands of miles

away from China, without your support I could not have a so happy life.

FINALLY THANKS TO ALL THE PEOPLE WHO HAVE GIVEN ME HELP
DURING THE TIME, I DID NOT MENTION ABOVE.



Abbreviations

amp":

cDNA:
cm:

s s

CHEE:
DNA:
dCTP:
DEPC:
DMSO:
DNase:
dNTP:
Fig:

IPTG:
kb:

ml:

ODsoo
RNase:

SDS:
pl:

ng:
viv:
wiv:

X-Gal:

ampicillin resistance

base pair

complementary deoxyribonucleic acid
centimeter

degree celsius
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